Wavefront Sensing via High Speed DSP 
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can provide near real-time monitoring of the 
wavefront. 





Image-Based Wavefront Sensing Concept: 



Latency exists between "‘sensing” and the result (10’s of minutes to hours). 




Problem Statement 
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Algorithm: Modified Misell-Gerchberg-Saxton 








Core Algorithm Based on Iterative-Transform 
Approach - Fourier Transform Intensive: 



Solution - Reducing the Latency 
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Digital Signal Processors (DSP) 


& 







DSP Heritage - Hammerhead DSP Boards 




Algorithm performance is 
scalable with # of DSP’s. 





Analog Devices TigerSharc TS-101 

• Harvard Architecture 

- Internal Memory, (No Cache) 
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Architecturual Block Diagram 















Step 1, Produce Results 

• Disregard Timing 

• Produce reliable wavefront data on 
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Speed of each FFT 





Direct Memory Access 
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Optimized Library 
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Experimental Test Data 
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Other aberrations < .0 1 
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NASA IR&D Proposal Funded in 2003 
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DSP Processor - Controlling a supercomputer 

with a laptop 
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